between maternal postpartum psychopathology and sensitivity. Conclusion: The findings suggest that maternal attachment style security can buffer negative effects of maternal psychopathology on maternal sensitivity in the motherchild interaction.
Introduction
The construct of maternal emotional availability (EA) has been developed to measure the emotional quality of the mother-child interaction from infancy to late childhood [1] . Based on the attachment theoretical assumption that the quality of a child's experiences with his caregiver affects his development [2, 3] , maternal EA has been shown to be related to diverse domains of child development. In particular, maternal EA has been linked to child attachment security [4] [5] [6] . Moreover, longitudinal studies have shown that high EA predicts better emotion regulation [7] , lower rates of psychopathological symptoms [6, 8] , higher social competence [9] , better language skills and general mental development [10] , and better theory of mind (ToM) skills in children [11] . Thus, several empirical findings underline the huge significance of high maternal EA for healthy child development.
As maternal EA has been shown to have an impact on various areas of child development, it is important to identify factors that promote or hinder high EA. There is an indication that maternal depression, particularly in the postpartum period, negatively affects the interaction quality between a mother and her infant [12, 13] and, consequently, child development [14, 15] . Easterbrooks et al. [16] found a negative effect of maternal postpartum depression on two dimensions of EA, namely maternal sensitivity and structuring, when children were 7 years old, even when controlling for concurrent maternal depression. Furthermore, our work group found a significant association between maternal psychopathology, child responsiveness as measured by the Emotional Availability Scales (EAS), and child internalizing behavior at preschool age in a study dealing with the same sample [17] .
Besides maternal depression, anxiety disorders are also highly prevalent in the postpartum period, with a prevalence of up to 11% [18] . However, there is quite little research regarding the relation between postpartum maternal anxiety disorders and the mother-child interaction, and there are no studies regarding maternal EA. There is one study showing that lower levels of maternal posttraumatic stress symptoms were associated with higher maternal sensitivity, structuring, and nonhostility [19] .
Moreover, mothers with reduced sensitivity often have an insecure attachment representation [20] which increases the risk for maternal depression and anxiety disorders [21] . Studies report a positive relation between maternal secure attachment representation assessed by the Adult Attachment Interview (AAI [22] ) and sensitivity and structuring as assessed by the EAS [23, 24] . Moreover, some studies also report links between maternal attachment style, usually measured via self-report questionnaires (e.g. the Relationship Scales Questionnaire, RSQ [25] or the Vulnerable Attachment Style Questionnaire, VASQ [26] ), and the mother-child interaction quality. Whereas attachment representation refers to the adult's unconscious internal working model about relationships [22] , attachment style refers to a predominantly conscious, systematic pattern of relational expectations, emotions, and behaviors that emerges from the internalization of specific attachment experiences through time [27] . Edelstein et al. [28] found that parents scoring high on self-reported attachment avoidance in couple relationships assessed by the RSQ [25] showed less overall EA when their child was distressed than parents scoring low on attachment avoidance.
So far, no study has investigated the link between maternal social-cognitive competencies and the motherchild interaction quality. However, theoretical accounts have pointed out the strong connection between social cognition and social interaction [29] . The capacity to ascribe mental states to oneself and others and to anticipate behavior is referred to as ToM [30] and is regarded as the core component of social cognition. A specific social-cognitive characteristic of a parent refers to the tendency to view the child as a psychological agent attributing mental states to the child, which is referred to as mind-mindedness [31] . Lok and McMahon [32] reported that maternal mind-mindedness was positively related to nonhostility as assessed by the EAS. There is a conceptual link between mind-mindedness and ToM, as both concepts focus on the correct interpretation of mental states. However, whereas mind-mindedness refers to the mother's correct mental state attributions with regard to the child [31] , ToM refers to the correct attribution of mental states in general [30] . Thus, one might assume that a mother who is able to correctly ascribe mental states to other persons (ToM) should also be able to react appropriately to the child's emotional expressions, which constitutes an important aspect of EA.
In sum, there are several maternal characteristics that supposedly influence maternal EA. The aim of the study was to systematically investigate several maternal characteristics with regard to their impact on maternal EA at children's preschool age. Based on attachment theoretical accounts as well as previous empirical findings, we assumed that maternal psychopathology, attachment style, and ToM would be linked to maternal EA. More specifically, we supposed that the presence of maternal depression and/or anxiety disorders would have an impact on maternal EA, in particular on maternal sensitivity and structuring at preschool age [17] . As depression and anxiety disorders often negatively affect the mother-child interaction, expressed in lower maternal sensitivity, both are associated with maternal attachment. Therefore, we hypothesized that maternal attachment style insecurity would mediate the relationship between maternal postpartum depression and/or anxiety disorders and maternal EA at children's preschool age. Maternal education was included as a control variable because studies indicate a significant relation between maternal education/socioeconomic status and maternal EA [32] . 
Methods

Procedure and Participants
Data were collected from 2004 to 2011 in two middle-sized towns in Southern Germany. Participants took part in a longitudinal study dealing with the impact of maternal postpartum depression and anxiety disorders on the mother-infant interaction and child development [17, [33] [34] [35] . Subjects were recruited in local maternity hospitals and at the mother-infant unit of the University Hospital Heidelberg. The screening procedure is described in detail elsewhere [36] . The German version of the Structured Clinical Interview for DSM-IV Axis-I Disorders (SCID-I [37] ) was completed at two assessments: the first (T 1 ) within 9 months after delivery and the second (T 2 ) 3-6 years later (mean = 4.6 years). At T 2 , in addition to the SCID, maternal attachment style insecurity was assessed using the VASQ [38] . Moreover, maternal ToM was measured using a combination of the Strange Stories and the ToM stories [39, 40] , and the mother-child interaction quality was assessed using the EAS [41] . The initial sample size (n = 66) was reduced to 56 due to incomplete follow-up questionnaires of the participants. The women were allocated to the corresponding group due to their postpartum mental health status assessed with the SCID-I at T 1 . All women in the clinical group fulfilled the criterion of the additional code 'postpartum' according to the DSM-IV with an onset within 4 weeks after delivery. Women with one or more of the following diagnoses at T 1 were assigned to the clinical group (n = 27): major depression, generalized anxiety disorder, agoraphobia, panic disorder, and social phobia. Of the 27 women who had been diagnosed with depression and/or anxiety disorders in the postpartum period, 15 were diagnosed with current SCID diagnoses (depression and/or anxiety disorders) at T 2 . The control group was comprised of 29 women without current, or a history of, psychiatric disorders or psychotherapy and their children.
All participating mothers needed to be at least 18 years old and have adequate knowledge of the German language. All participating children were born full term. The study protocol was approved by the independent Ethics Committee of the Medical Faculty of Heidelberg University Hospital. Written informed consent was obtained from every participating woman after the study procedures had been fully explained.
Sample Characteristics
At T 2 the age of the women ranged from 26 to 46 years (mean = 38 years, SD = 3.11) within the overall sample and children's age ranged from 3.17 to 6.00 years (mean = 4.65 years, SD = 0.66); 33 of the children (58.9%) were male. The distribution of maternal education level in the overall sample was as follows: 2 women (3.6%) completed low secondary education and 15 (26.8%) intermediate secondary education; 14 women (25.0%) qualified for university entrance, and 25 (44.6%) held a university degree.
Measures
Emotional Availability Scales. The EAS [41] consists of six dimensions, four of them addressing the mother's side of EA and two the child's side of EA, all rated on a scale of 1-7. For the purpose of this study, only maternal EA (sensitivity, structuring, nonintrusiveness and nonhostility) was looked at. Maternal sensitivity focuses on genuine affect and responsiveness to the child, and structuring assesses the ability to guide the child and give clues when necessary. Maternal nonintrusiveness refers to the tendency to follow the child's lead without being too directive, and maternal nonhostility assesses the absence/presence of negative affect (e.g. boredom, impatience) as well as negative behaviors such as mocking the child. In order to assure reliability, 100% of the videos were coded by a first trained observer, and 30% of the videos (n = 19) were again rated by a second trained observer. The coders were blinded to the group status of the participants. Cohen's κ resulted in κ = 0.91 for maternal sensitivity, κ = 0.78 for maternal structuring, κ = 0.82 for nonintrusiveness, and κ = 0.86 for nonhostility.
Vulnerable Attachment Style Questionnaire. The VASQ is a self-report tool measuring behaviors, feelings, and attitudes regarding adult attachment style based on the Attachment Style Interview [38] . It consists of 22 items rated on a 5-point Likert scale ranging from 'strongly agree' to 'strongly disagree'. Factor analyses divided the VASQ into two main factors: insecurity and proximity seeking. Both scales are related to insecure attachment, whereby the Insecurity Scale is closely related to fearful and angry-dismissive attachment styles, and the Proximity-Seeking Scale is related to an enmeshed attachment style. Cronbach's α was 0.82 for the insecurity scale items and 0.67 for the 10 proximity-seeking items. The test-retest reliability was 0.73 (Pearson's r, p < 0.001) for the insecurity scale and 0.65 (p < 0.0001) for the Proximity-Seeking Scale.
Structured Clinical Interview for DSM-IV Axis I Disorders. The German SCID-I [34] is a widely used semistructured interview for the measurement and diagnosis of selected Axis I mental syndromes and disorders, according to the criteria of the DSM-IV [42] . The interrater agreement and retest-reliability of the instrument vary from adequate to excellent [43, 44] .
Theory of Mind. Maternal ToM was assessed using 8 stories taken from the Strange Stories [37] and 2 stories out of the ToM Stories [36] . The mothers were read short vignettes in which a protagonist said things that they did not mean literally, each accompanied by a test question ('Why did X say that?'). A mother's response was categorized into mental explanations (e.g. 'wants to', 'thinks') or physical state explanations (e.g. 'it looks like…'). The answers were rated as (partially) correct or incorrect: 2 points were given if a correct mental state attribution in which mental states were explicitly considered was used, 1 point was given if the explanation was a partially correct mental description (when the explanation was not very elaborated), a score of 0.5 was given if the explanation was a partially correct behavioral description (correct answer on the behavioral level), and 0 points were given in the case of an incorrect explanation or an incorrect/inappropriate mental or behavioral description.
Statistical Analyses
The Statistical Package for Social Sciences (IBMTM SPSS ® v. 23.0) was used for all analyses. To ensure comparability between both groups, differences concerning maternal age, child age, maternal education, and child gender were explored using t tests and χ 2 tests before carrying out the main analyses. Group differences in EA between mothers who had been diagnosed with postpartum depression and/or anxiety disorders and healthy mothers were analyzed using t tests. Next, Pearson correlations were conducted to determine which variables were related to maternal EA. As postpartum psychopathology only showed a significant relation to the EA dimension of sensitivity, further calculations were conducted with sensitivity as the outcome measure. In order to figure out whether attachment style insecurity mediated the link between postpartum psychopathology and sensitivity, a mediational analysis following Baron and Kenny [45] was calculated. Subsequently, a multiple linear regression analysis was conducted to figure out to which extent the other variables that had shown a significant or marginally significant relation to sensitivity contributed to the prediction of sensitivity.
Results
Preliminary Analyses
Analyses regarding comparability between the clinical and the control group revealed no significant differences except for child gender (χ 2 = 4.93, p = 0.026). As child gender and the interaction term child gender × group were not associated with maternal EAS in a one-way MANOVA, we desisted from controlling child gender in further statistical analyses. Descriptive analyses are listed in table 1 . Regarding the EA dimensions, mothers scored highest on nonhostility and lowest on sensitivity.
Main Analyses
The t tests showed a significant group difference with regard to sensitivity [t(54) = 3.10, p = 0.003, d = 0.83] but not with regard to the other EA dimensions (p > 0.05). Pearson correlations revealed significant or marginally significant negative associations between all EA dimensions and attachment style insecurity as measured by the VASQ, whereas proximity seeking was not related to maternal EA. Moreover, all EA dimensions were positively correlated with maternal ToM. Maternal postpartum psychopathology was negatively related to sensitivity. Maternal education was positively related to sensitivity and nonintrusiveness ( table 2 ) .
Regarding maternal attachment style insecurity, a mediation analysis validated the effect of postpartum psychopathology on attachment style insecurity (model I, β = 0.56, t = 4.95, p = 0.000) and on sensitivity (model II, β = -0.39, t = -3.10, p = 0.003). Including both predictors in the regression analysis, the effect of postpartum psychopathology on attachment style insecurity did not reach significance (β = -0.14, t = -0.96, p = 0.340), and therefore maternal attachment style insecurity was validated as a mediator (β = -0.45, t = -3.12, p = 0.003). As the variance inflation factor was 1.46, multicollinearity seemed unlikely.
In a next step, we conducted a regression analysis with postpartum psychology and attachment style insecurity, as well as the concurrent diagnostic status, ToM, and education, as independent variables to predict sensitivity. It turned out that sensitivity was negatively predicted by attachment style insecurity (β = -0.38, t = -2.70, p < 0.01) and positively predicted by ToM (β = 0.29, t = 2.39, p < 
Discussion
The aim of the study was to investigate which maternal characteristics were related to maternal EA in the mother-child interaction. Results showed that mothers with postpartum depression and/or anxiety disorders showed less sensitivity toward their child at preschool age than healthy mothers. No significant differences were found with regard to the other EA dimensions. Moreover, it turned out that attachment style insecurity fully mediated the link between postpartum psychopathology and sensitivity, independent from concurrent psychopathology. Besides attachment style insecurity, maternal ToM explained further variance in predicting sensitivity, whereas postpartum and concurrent psychopathology as well as education did not explain unique variance.
In sum, the present study is in line with studies showing that maternal postpartum psychopathology is related to lower maternal sensitivity [15, 16] . However, we did not find a link between postpartum psychopathology and nonintrusiveness and nonhostility. This could be due to the relatively high socioeconomic status of the study sample, as high intrusiveness seems to be especially prominent in mothers with low socioeconomic status [46] . Moreover, the results of the present study indicate that the negative effect of maternal psychopathology on sensitivity is reduced when maternal attachment style is taken into account: attachment style insecurity fully mediated the link between postpartum psychopathology and sensitivity. These findings are in line with previous studies reporting a link between an insecure attachment representation and low maternal sensitivity [20] . Our findings thus support the notion that an insecure attachment can be more disruptive of parenting quality than depressive or anxious symptoms of the mother [47] .
In the present study, proximity seeking as measured by the VASQ was not related to maternal EA. This finding is congruent with Whipple et al. [48] , who also did not find a link between preoccupied attachment in the AAI and maternal sensitivity. The present study thus supports previous findings that the proximity-seeking dimension of the VASQ might not be a good indicator of attachment style and requires further validation [24] , whereas the attachment insecurity dimension seems to be a valid and good indicator of attachment.
Our result that attachment style insecurity was a stronger predictor of sensitivity than psychopathology is in line with findings showing a buffering effect of maternal attachment security on the mother-child interaction quality [19] . This could be explained by the fact that individuals with an insecure-avoidant attachment style tend to deactivate emotions [47, 49] , which might lead to lower emotional expressiveness and connectedness with their child. However, it needs to be kept in mind that the present study did not assess attachment representation . Since studies indicate only moderate relations between attachment style and representation [50, 51] , further research should investigate whether the classically used categorical measure of attachment representation or a dimensional measure of attachment is a better predictor of maternal EA.
Another compelling finding of the present study is that maternal ToM explained unique variance in the prediction of sensitivity. Since this is the first study to relate maternal ToM to the mother-child interaction quality, the results can only be compared with studies showing a link between maternal mind-mindedness and EA [31] . Our findings indicate that mothers who have higher levels of ToM are more emotionally available toward their child.
In sum, the present study showed that mothers with low attachment style insecurity and high ToM skills were more sensitive toward their child, whereas maternal psychopathology did not have a unique effect on sensitivity. These findings support attachment theoretical accounts emphasizing the outstanding role of attachment security as well as good mentalizing skills for healthy child development [3, 52] .
Our findings have also important implications for intervention. The finding that maternal attachment style and mentalizing abilities are crucial for the mother-child interaction quality indicate that intervention programs targeting at improving maternal sensitivity should also include sessions in which the mother's attitudes and experiences with close relationships are reflected and in which her ability to correctly interpret other people's mental states is fostered. When the mother is able to recognize the link between her own relational experiences and her relationship with her child, it seems more likely that the vicious circle of intergenerational transmission of attachment can be disrupted.
Limitations and Implications for Future Research
The present study has some limitations. Firstly, due to the relatively small sample size as well as the high comor-339 bidity of depression and anxiety disorders, it was not possible to systematically investigate differential effects of maternal depression versus anxiety disorders. Secondly, our sample is characterized by an overproportion of academic degrees and, therefore, is not representative of the overall population. Thirdly, due to the cross-sectional design of the study, conclusions about causality, and in particular about the direction of the mediational effect, have to be drawn carefully. Furthermore, other possible covariates that have shown relations to maternal EA, such as child temperament [53] , social support [54] , and maternal history of trauma [55] , were not assessed in the present study. Another factor that might be interesting to investigate is the role of maternal intelligence, as it could be related to maternal ToM and might have a moderating role with regard to the prediction of maternal EA. In sum, future studies should include more covariates in order to get a fuller picture of influence factors on maternal EA. Last but not least, the present study focused on maternal EA and did not take into account child EA. However, it has to be kept in mind that within the EA framework, maternal and child EA -even though being coded on different dimensions -are strongly interdependent. Thus, in the coding of maternal EA, child EA is, to some extent, always reflected, which should be kept in mind when interpreting the results.
